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Outdoor Noise Propagation: Geometry Based Algorithm
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This paper presents a method to simulate noise propagation by a computer for outdoor environment, Sound
propagated in 3 dimensional space generates reflected waves whenever it hits boundary surfaces, If a
receiver is away from a sound source, it receives multiple sound waves which are reflected from various
boundary surfaces in space, The algorithm being developed in this paper is based on a ray sound theory,
If we get 3 dimensional geometry input as well as sound sources, we can compute sound effects all over
the boundary surfaces, In this paper, we present two approaches to compute sound: the first approach,
called forward tracing, traces sounds forwards from sound sources, while the second approach, called
geometry based computation, computes possible propagation routes between sources and receivers, We
compare two approaches and suggest the geometry based sound computation for outdoor simulation, Also
this approach is very efficient in the sense we can save computational time compared to the forward sound
tracing, Sound due to impulse—response is governed by physical environments. When a sound source
waveform and numerically computed impulse in time is convoluted, the result generates a synthetic sound.
This technique can be easily generalized to synthesize realistic stereo sounds for virtual reality, while
the simulation result is visualized using VRML,
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Fig. 1. Fractal generated three dimensional terrain (flat and wavy).
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Fig. 3. Forward sound tracing.
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Fig. 5. Propagation computation based on geometry (2 reflections).
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Fig. 6. Geometry based sound propagation computation.
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